Henry Ford Health

Henry Ford Health Scholarly Commons
Emergency Medicine Articles

Emergency Medicine

11-9-2022

Disparities in Emergency Department Utilization Among Women
with Postpartum Mood Disorders (2006-2016)
Jourdin L. Batchelor
Courtney D. Townsel
Li Jiang
Dayna Leplatte-Ogini
Martina T. Caldwell

See next page for additional authors

Follow this and additional works at: https://scholarlycommons.henryford.com/
emergencymedicine_articles

Authors
Jourdin L. Batchelor, Courtney D. Townsel, Li Jiang, Dayna Leplatte-Ogini, Martina T. Caldwell, Emma
Giuliani, and Erica E. Marsh

Maternal and Child Health Journal
https://doi.org/10.1007/s10995-022-03544-w

Disparities in Emergency Department Utilization Among Women with
Postpartum Mood Disorders (2006–2016)
Jourdin L. BATCHELOR1 · Courtney D. TOWNSEL2 · Li JIANG1 · Dayna LEPLATTE-OGINI3 · Martina CALDWELL4 ·
Emma GIULIANI1 · Erica E. MARSH1,5
Accepted: 9 September 2022
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

Abstract
Introduction : Postpartum mood disorders are associated with adverse outcomes for newborns and mothers and may
require urgent evaluation. The emergency department is often a healthcare entry point, but factors associated with these
emergency department visits are unknown.
Methods : A longitudinal retrospective analysis using the Nationwide Emergency Department Sample to assess national
estimates of emergency department visits by women ages 15–49 with primary diagnosis of a postpartum mood disorder
between 2006 and 2016. Emergency department visit rates for postpartum mood disorders per 100,000 live births were
calculated.
Results : Emergency department visits related to postpartum mood disorders remained stable from 2006 to 2016 (5153 to
5390 respectively). Two-thirds of visits were by patients younger than 30. Approximately half of visits for postpartum mood
disorders were funded by Medicaid (42.4–56.7%) compared to 27.4–41.2% funded by Medicaid for all other age-matched
women. Of postpartum mood disorder visits 30.3% were by women from the lowest income quartile. The highest rate of
emergency department visits occurred in the youngest patients (ages 15–19: 231 visits versus ages 35–49: 105 visits). Postpartum mood disorder admissions were higher than those for age-matched women with all other diagnoses (19.8% vs. 6.5%).
Discussion : The high rate of women that are young and with public insurance visiting the emergency department for
postpartum mood disorders demonstrates an increased risk for these disorders in these populations and an opportunity for
targeted intervention by policymakers and providers. Higher admission rates for postpartum mood disorders compared to all
other diagnoses reveals a chance to optimize outpatient screening and treatment.
Keywords /phrases: postpartum depression · psychiatric illness · mood disorder · health services
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Significance
Postpartum mood disorders (PPMD) increase adverse outcomes for mothers and children and are prevalent. In this
study, we found that women seen in the emergency department (ED) for PPMD are more likely to be admitted and half
of these visits were funded by Medicaid insurance. Additionally, the highest rate (per 100,000 live births) of PPMD
ED visits (women ages 15–19) and the highest absolute
number of visits for PPMD (women ages 20–24) occurred
in young women. These findings highlight an unmet need
and opportunity for earlier, comprehensive screening and
care for PPMD outside of the ED especially among young
women.
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Introduction

Materials and Methods

In recent years, there has been increased focus on the postpartum period and the associated newborn and maternal
vulnerability present during this window. 1,2 This period
has been coined the “4th trimester” and is an important
opportunity for intervention. 3 One of the key concerns during this time frame is postpartum mood disorders (PPMD),
most commonly depression. The prevalence of postpartum
depression varies, with estimates as high as 20% of women
in some studies. 4–8 Six to seven% of postpartum women
report “feeling down” or having “little interest” nearly
every day and 14% have positive screen findings through
the Edinburgh Postnatal Depression Scale (EPDS). 9,10 The
prevalence of postpartum anxiety disorders 11 is as high as
16% and are often found to be comorbid with depressive
disorders. 12,13 Postpartum psychosis is much less prevalent, with an estimated 1–2 cases per 1000 births. 14,15.
Postpartum mood disorders of all types (depression,
anxiety, psychosis, etc.) are associated with a variety of
adverse outcomes for both mother and child, including
conflict between parents, weakened maternal-child interactions, impaired breast feeding, increased risk for insecure caregiver attachment, and rarely, maternal suicide or
infanticide.5,[14],[16],[17],[18] Women with depressive symptoms are also more likely to perceive and internalize their
own impaired functioning when caring for their infants.
19 Maternal depression is a known risk factor for negative
early childhood attachment. Insecure attachments in the
maternal-child dyad can persist throughout childhood and
often present with significant behavioral problems. 20 Children of women with mood disorders may also have longterm emotional, intellectual, and cognitive impairment, as
well as a delayed or absent vaccination schedule. 21–25
Furthermore, maternal mortality by suicide surpasses that
of hemorrhage, eclampsia, preeclampsia, and amniotic fluid
embolism. 26.
It is well understood that the emergency department (ED)
is often used as a healthcare entry point for many patients.
27 Based on national data, psychiatric illnesses are a relatively common pregnancy-related reason for presentation
to the ED in the postpartum period. 28 However, previous
scholarly work on PPMD has primarily focused on quantifying the prevalence of these disorders rather than the associated demographics surrounding their presentations. There
are no nationally representative studies on PPMD in the ED.
The goal of this study were to explore trends in ED utilization for PPMD, to characterize this population, and to assess
how related ED charges have changed between 2006 and
2016 using the Nationwide Emergency Department Sample
(NEDS).

Data Sources
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This was a longitudinal, retrospective analysis of data from
NEDS (Healthcare Cost and Utilization Project (HCUP),
Agency for Healthcare Research and Quality). 29 The
NEDS database is the largest all-payer national database
of hospital-based ED visits in the United States. This database was compiled using stratified single-stage cluster sampling, including roughly 20% of annual ED visits each year,
to obtain nationally representative estimates. The sample
includes information for each visit, including patient demographics and geographic and hospital characteristics. ED
visit rates for PPMD per 100,000 live births were calculated using population birth data from the National Center
for Health Statistics. This study was conducted in accord
with prevailing ethical principles and reviewed by the University of Michigan Institutional Review Board (IRB) and
found to be exempt, as the data are publicly available and
de-identified.

ICD Codes for PPMD
ED visits for PPMD were assessed among women ages
15–49 between 2006 and 2016. This study population was
chosen to reflect reproductive-aged women. International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) and International Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM)
diagnosis codes were used to identify women with a primary diagnosis of PPMD. ED visits for each year between
2006 and 2016 were identified using ICD-9-CM codes
648.42: mental disorders of mother, delivered, with mention
of postpartum complication and 648.44: mental disorders
of mother, postpartum condition or complication; and ICD10-CM codes O99.345: other mental disorders complicating the puerperium, O90.6: postpartum mood disturbance,
and F53: mental and behavioral disorders associated with
the puerperium, not elsewhere classified. Data were utilized
only if one of these codes was listed as the primary diagnosis. NEDS data provides information at the encounter level,
thus we are unable to account for repeat visits by the same
individual.

Variables of Interest
PPMD visits were analyzed using variables including age,
income, health insurance type, hospital geographic region,
hospital setting, admission rates, and ED charges. Neither
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race nor ethnicity data are available in NEDS. Age ranges
were grouped into the following categories: 15–19, 20–24,
25–29, 30–34, and 35–49 years. Income was approximated
from household income quartile by residential zip code.
Health insurance type was classified as Medicare, Medicaid, private insurance, self-pay, no charge, or other. Hospital
geographic regions were separated into Northeast, Midwest,
South, or West. Hospital setting was classified as metropolitan area ≥ 1 million, metropolitan area 50,000–1 million, or
rural.
If ED charges were excessively low or high, the value
was set to missing by HCUP. The allowable values for ED
charges varied by year: 2006, $25- $50,000; 2007–2011,
$100-$75,000; and 2011-current, $100-$950,000. In our
sample of PPMD visits, the percent of missing charges in
each year ranged from a high of 27.7% in 2006 to a low
of 18.4% in 2016. Consistent with previous studies, missing charge values were treated as missing at random and
imputed for the calculation of total charges. 30,31 Age,
region, income, and the presence of a PPMD diagnosis were
included as covariates for the imputation analysis. Charges
were adjusted for inflation using the Consumer Price Index
(CPIAUCSL) relative to the 2016 U.S. dollar. 32.

Statistical Analyses
Data were reported as estimated counts or percentages with
interval ranges where appropriate. Average annual percentage changes (AAPC) were estimated for counts and ED
charges by fitting trend data into a log-linear model using
Joinpoint software version 4.6.0.0 (National Cancer Institute, Bethesda, MD) (HCUP, 2019; US DHHS, 2018; Clegg,
2009).
Chi-square tests were used to compare percentages of
total ED visits vs. ED visits that ended in admission stratified by age, primary payer, and income quartile. A weighted
multivariable logistic regression model providing odds ratio
and adjusted odds ratio was conducted to analyze factors
associated with hospital admission for PPMD-related visits.
Charges were adjusted for US dollar inflation in 2016 using
the Consumer Price Index for All Urban Consumers relative (CPIAUCSL) (FRED, 2018). Zero charges and those
excessively low or high were recorded as missing by NEDS.
Missing charge values were treated as missing at random
and imputed for the calculation of total charges. Age, region,
income, and the presence of a substance use disorder diagnosis were included as covariates for the imputation (SAS
SURVEYMEANS and SURVEYREG procedures). SAS
9.4 (Cary, NC) was used to perform all statistical analyses
and p-values < 0.05 were determined to be significant.

Results:
Trends in ED visits for postpartum mood disorders –
Visit Numbers and Visit Rate per 100,000 Live Births.
The estimated number of ED visits for PPMD remained
stable—from 5153 to 2006 to 5390 in 2016, and all patient
demographic and hospital characteristics are reported
(Table 1). Across the years analyzed, approximately twothirds of all ED visits for PPMD were in patients ages < 30,
with the highest number of visits among women ages
20–24. When analyzed per 100,000 live births, the highest rate of ED visits for PPMD occurred in the youngest
patients—ages 15–19 (Fig. 1). Over the 11-year window,
the largest proportion of ED visits were in the South (32.5%)
and in metropolitan areas ≥ 1 million and 50,000–1 million
(83.1%). In addition, 28.7% of visits were by women from
the lowest income quartile by zip code, and half of all visits
were funded by Medicaid (50.1%).

ED Charges for Postpartum mood Disorders
The inflation-adjusted average charge per ED visit for PPMD
increased 116%, from $1244 to $2687 between 2006 and
2016 (AAPC 8.39, p < 0.001; Fig. 2). During the same time
period, the average charges for ED visits by women with all
other diagnoses in the same age group similarly increased
121%, from $1630 to $3598 (AAPC 9.01, p < 0.001; Fig. 2).
After replacing missing values with imputed charges, estimated total annual charges for PPMD ED visits increased
from $6.07 million to $14.16 million between 2006 and
2016 (AAPC 9.05, p < 0.001).

Admissions for Postpartum mood Disorders
The estimated number of admissions for PPMD slightly
decreased over the study period—from 1468 to 2006 to
1065 in 2016, with an average of 1421 admissions per year
during the study period. Across the 11 years investigated,
women presenting to the ED with PPMD were more likely
to be admitted compared to age-matched women with
all other primary diagnoses (19.8–32.2% vs. 6.5-8.0%;
p < 0.001). However, the percentage of ED visits for PPMD
that resulted in admission to the same hospital decreased
from a high of 32.2% in 2011 to a low of 19.8% in 2016
(p < 0.001; Fig. 3). Between 2006 and 2016, half of the ED
visits and admissions for PPMD were by women insured
by Medicaid compared to 34.8% for women with all other
diagnoses (p < 0.001). Among women with PPMD, those in
the lowest income quartile made up about a third of ED visits (29.1%) and admissions (31.1%).
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By zip code

Population 50,000–1 million

Population ≥ 1 million

b

a

ED = emergency department; PPMD = postpartum mood disorder

Table 1 Number of ED Visits Among Women Ages 15–49 with a Primary Diagnosis of Any PPMD
Characteristic
2006
2007
2008
2009
2010
2011
Total N
5153
5024
5627
5404
4891
4464
Age Group
15–19
661 (12.8) 666 (13.3) 843 (15)
701 (13)
683 (14)
647 (14.5)
20–24
1660 (32.2) 1548 (30.8) 1749 (31.1) 1675 (31)
1474 (30.1) 1255 (28.1)
25–29
1316 (25.5) 1251 (24.9) 1445 (25.7) 1341 (24.8) 1267 (25.9) 1135 (25.4)
30–34
795 (15.4) 896 (17.8) 958 (17)
1049 (19.4) 883 (18.1) 928 (20.8)
35–49
722 (14)
663 (13.2) 632 (11.2) 637 (11.8) 583 (11.9) 498 (11.2)
Region
Northeast
1208 (23.4) 1097 (21.8) 1212 (21.5) 1095 (20.3) 973 (19.9) 818 (18.3)
Midwest
1376 (26.7) 1515 (30.1) 1559 (27.7) 1482 (27.4) 1358 (27.8) 1175 (26.3)
South
1702 (33)
1610 (32.1) 1728 (30.7) 1777 (32.9) 1488 (30.4) 1547 (34.6)
West
867 (16.8) 802 (16)
1127 (20)
1050 (19.4) 1073 (21.9) 925 (20.7)
Urban/Rural
Metro 1a
2585 (50.2) 2434 (48.5) 2736 (48.6) 2573 (47.6) 2369 (48.4) 2145 (48.1)
Metro 2b
1744 (33.8) 1723 (34.3) 1935 (34.4) 1781 (33)
1640 (33.5) 1529 (34.3)
Rural
818 (15.9) 856 (17)
934 (16.6) 1002 (18.6) 863 (17.6) 775 (17.4)
Primary Payer
Medicare
121 (2.4)
116 (2.3)
130 (2.3)
108 (2)
151 (3.1)
134 (3)
Medicaid
2376 (46.1) 2128 (42.4) 2616 (46.5) 2663 (49.3) 2398 (49)
2263 (50.7)
Private
2008 (39)
2074 (41.3) 2163 (38.4) 1872 (34.6) 1712 (35)
1517 (34)
Self-Pay
384 (7.5)
520 (10.4) 486 (8.6)
464 (8.6)
371 (7.6)
274 (6.1)
No Charge/Other 244 (4.7)
161 (3.2)
220 (3.9)
289 (5.3)
249 (5.1)
260 (5.8)
Income Quartilea
Lowest
1388 (26.9) 1393 (27.7) 1643 (29.2) 1642 (30.4) 1353 (27.7) 1112 (24.9)
Second
1405 (27.3) 1334 (26.5) 1690 (30)
1592 (29.5) 1415 (28.9) 1421 (31.8)
Third
1254 (24.3) 1372 (27.3) 1241 (22.1) 1228 (22.7) 1204 (24.6) 1050 (23.5)
Highest
1053 (20.4) 852 (17)
973 (17.3) 802 (14.8) 842 (17.2) 840 (18.8)
Data presented as n (%)
518 (10.5)
1440 (29.2)
1345 (27.3)
1002 (20.3)
624 (12.7)
765 (15.5)
1482 (30.1)
1694 (34.4)
987 (20)

607 (11.6)
1591 (30.4)
1383 (26.4)
1006 (19.2)
653 (12.5)
1093 (20.9)
1415 (27)
1556 (29.7)
1175 (22.4)

938 (17.2)
1413 (25.9)
2035 (37.4)
1059 (19.5)

482 (8.9)
1583 (29.1)
1534 (28.2)
1178 (21.6)
668 (12.3)

2014
5445

901 (16.4)
1690 (30.7)
1778 (32.4)
1128 (20.5)

537 (9.8)
1583 (28.8)
1597 (29)
1070 (19.5)
710 (12.9)

2015
5497

1023 (19)
1505 (27.9)
1621 (30.1)
1241 (23)

486 (9)
1552 (28.8)
1454 (27)
1202 (22.3)
697 (12.9)

2016
5390

P-Value

11,123 (19.5) < 0.01
15,970 (28)
18,536 (32.5)
11,434 (20)

6832 (12)
< 0.01
17,110 (30)
15,068 (26.4)
10,967 (19.2)
7087 (12.4)

Total
57,064

165 (3.3)
2561 (52)
1662 (33.7)
314 (6.4)
206 (4.2)
1517 (30.8)
1298 (26.3)
1209 (24.5)
793 (16.1)

197 (3.8)
2848 (54.3)
1585 (30.2)
314 (6)
296 (5.6)
1486 (28.4)
1381 (26.4)
1315 (25.1)
985 (18.8)

1509 (27.7)
1544 (28.4)
1284 (23.6)
1046 (19.2)

195 (3.6)
2881 (52.9)
1884 (34.6)
338 (6.2)
143 (2.6)

1674 (30.4)
1400 (25.5)
1365 (24.8)
980 (17.8)

117 (2.1)
3119 (56.7)
1791 (32.6)
319 (5.8)
141 (2.6)

1634 (30.3)
1449 (26.9)
1252 (23.2)
1000 (18.6)

174 (3.2)
2682 (49.8)
2051 (38)
276 (5.1)
203 (3.8)

16,351 (28.7) < 0.01
15,927 (27.9)
13,774 (24.1)
10,166 (17.8)

1608 (2.8)
< 0.01
28,535 (50)
20,318 (35.6)
4061 (7.1)
2411 (4.2)

2624 (50.1) 2436 (49.4) 2717 (49.9) 2789 (50.7) 2579 (47.8) 27,986 (49)
< 0.01
1628 (31.1) 1670 (33.9) 2002 (36.8) 1848 (33.6) 1930 (35.8) 19,431 (34.1)
975 (18.6) 787 (16)
711 (13.1) 846 (15.4) 861 (16)
9430 (16.5)

2013
4928

2012
5240
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Fig. 1 Emergency Department Visits of Women by Age Group per 100,000 Live Births

Fig. 2 National Estimates of Average ED Charges in 2016 US Dollars
for Women Ages 15 and Older

ED = emergency department
PPMD = postpartum mood disorder

Overall, admission rates were highest in women ages
30–34 (30.3%) and lowest in ages 15–19 (23.1%; p < 0.001).
Women ages 30–34 were more likely to be admitted (aOR
1.42, 95% CI 1.29–1.79) compared to women ages 15–19
(Table 2). In terms of payer type, admission rates were
almost three times higher for patients with Medicare insurance (aOR 2.93 95% CI 2.27–3.79) compared to patients
with private insurance, but overall Medicare represented

only 2.8% of ED visits for PPMD. Patients in the lowest
income quartile were more likely to be admitted (aOR 1.22
95% CI 1.03–1.44) compared to patients with PPMD in the
highest income quartile. Lastly, women with PPMD residing in metropolitan areas were more likely to be admitted
compared to those residing in rural areas (Table 2).
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Fig. 3 National Estimates of Percentage of ED Visits Ending in an
Admission for Women Ages 15 Years and Older

ED = emergency department
PPMD = postpartum mood disorder

Table 2 Characteristics of Emergency Department Visits and Admissions for PPMD Among Women Ages 15–49 and Associated Logistic Regression with Odds Ratios, 2006–2016
Variables
Total ED Visits Admitted n
Not Admitted n P-value
Admis95% CI
Admission 95% CI
n (%)a
(%)a
(%)a
sion OR
Adjusted
OR
Total
57,064 (100)
15,638 (27.4) 41,426 (72.6)
Age Group (years)
15–19
6832 (12)
1580 (10.1) 5253 (12.7)
1.0
ref
ref
< 0.001
20–24
17,110 (30)
4545 (29.1) 12,565 (30.3)
1.203
1.04–1.39
1.173
1.02–1.37
25–29
15,068 (26.4)
4126 (26.4) 10,942 (26.4)
1.254
1.08–1.46
1.218
1.08–1.46
30–34
10,967 (19.2)
3327 (21.3) 7640 (18.4)
1.448
1.23–1.7
1.424
1.29–1.79
35–49
7087 (12.4)
2061 (13.2) 5026 (12.1)
1.363
1.14–1.62
1.347
1.21–1.72
Insurance
Medicare
1608 (2.8)
804 (5.1) 804 (1.9)
3.159
2.45–4.08
2.933
2.27–3.79
< 0.001
Medicaid
28,535 (50)
8174 (52.3) 20,361 (49.2)
1.268
1.14–1.42
1.293
1.15–1.45
Private
20,318 (35.6)
4886 (31.2) 15,432 (37.3)
1.0
ref
ref
Self-Pay
4061 (7.1)
927 (5.9) 3134 (7.6)
0.935
0.76–1.115
0.893
0.72–1.10
Other
2411 (4.2)
825 (5.3) 1586 (3.8)
1.644
1.27–2.13
1.775
1.36–2.32
Income Quartileb
Lowest
16,351 (28.7)
4756 (30.4) 11,594 (28)
1.187
1.01–1.40
1.221
1.03–1.44
< 0.001
Second
15,927 (27.9)
4256 (27.2) 11,671 (28.2)
1.055
0.90–1.24
1.130
0.96–1.33
Third
13,774 (24.1)
3670 (23.5) 10,104 (24.4)
1.051
0.91–1.22
1.089
0.94–1.26
Highest
10,166 (17.8)
2610 (16.7) 7555 (18.2)
1.0
ref
ref
Urban/Rural Status
Metro 1c
2585 (50.2)
8085 (51.7) 19,902 (48)
1.465
1.22–1.76
1.325
1.09–1.62
< 0.001
Metro 2d
1744 (33.8)
5385 (34.4) 14,046 (33.9)
1.382
1.15–1.66
1.250
1.03–1.52
Rural
818 (15.9)
2047 (13.1) 7382 (17.8)
1.0
ref
ref
ED = emergency department; PPMD = postpartum mood disorder; OR = odds ratio
* Data presented as n (%)
a Population ≥1 million
b Population 50,000−1 million
c By zip code
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Discussion:
Principal Findings
This nationally representative study presents several findings that add to or build upon prior literature related to ED
utilization for PPMD. First, women presenting to the ED
with PPMD were more likely to be admitted compared to
women with all other primary diagnoses. Second, there
is a disproportionate impact of PPMD in the youngest
patients—those ages 15–19. While those ages 15–19 had
the highest rate of visits per 100,000 live births, patients
ages 30–34 with PPMD were 40% more likely to be admitted compared to women ages 15–19. Third, we found that
approximately half of all PPMD ED visits listed Medicaid
as the primary payer compared to only 34.8% for all other
age-matched primary diagnoses, and Medicare insurance
coverage increased the odds of admission by 3-fold. Lastly,
we found that a third of all admissions for PPMD occurred
in women in the lowest income quartile.
In our 11-year sample, women presenting to the ED
were admitted with PPMD approximately 20–30% of the
time (28.5% in 2006; 19.8% in 2016)—rates much higher
than prior data suggest. A 2016 study by Vigod et al. on
immigrant women in Ontario, Canada, found that 0.6% of
a cohort of immigrant women who gave birth had a subsequent mood disorder ED visit and 0.2% of women had
a psychiatric admission within one year of delivery. 33
Findings closer to those shown in our study were noted by
Barker et al., who reported that 1.1% of deliveries between
2006 and 2012 in Ontario, Canada resulted in a psychiatric ED visit within the year following childbirth, 13.9% of
which resulted in hospital admission. 34 These admission
rates, however, are still much lower than those found in our
study. Although difficult to compare given their study population, Xu et al. found that 1.7% of primiparous women who
gave birth in New South Wales, Australia between 2001 and
2010 were admitted within the first year after birth for a
mental health diagnosis. 35.
Of the available literature, no studies have been done
in a nationally representative U.S. population. That being
said, the discrepancy in admission rates between the U.S.
and other countries is notable and bears further discussion.
It may be related to differences in payer systems, as well
as increased primary care or mental health access abroad.
Another driver of this trend may be that in the U.S., poor
outpatient mental health infrastructure, insufficient screening, and stigma may lead women to delay presentation until
symptoms have progressed in severity—making the ED a
more appropriate choice and admission necessary. OBGYN
services, along with primary care clinics, may also be illequipped to determine the necessary level of care needed

for mood disorders compared to the ED, which often has a
mental health infrastructure in place, including direct access
to psychiatric specialists and inpatient care.
We also found that approximately two-thirds of ED visits
for PPMD were by women younger than 30. When calculated per 100,000 live births, the highest rate of ED visits was
seen in teenagers 15–19 years old in 2016 (231/100,000).
Few studies have focused on teen utilization of the ED for
PPMD, though several state level studies included young
women (< 35 years). A California population-based study
by Batra et al. on ED utilization in the 90 days following
childbirth identified that women younger than 20 were more
likely to use the ED. 36 Additionally, França and McManus
examined trends from 2005 to 2012 in severe postpartum
depression hospital encounters (ED visits and/or admissions) in approximately 3 million births in California and
Florida. Women who presented to the ED or were admitted
for postpartum depression in their study also tended to be
younger (mean age, 27.3 ± 6.6 years). 37 In contrast, Savitz
et al. found an association with increasing age (≥ 35 years)
and hospitalization for definite postpartum depression in
New York State exclusive of New York City. 38 However,
they did not remark on ED visit rates by age.
In our sample, Medicaid was the primary payer for
approximately half of all ED visits for PPMD. This is not
surprising given that Medicaid covers pregnancy-related
costs for otherwise uninsured patients. Consistent with our
findings, França and McManus, Batra et al., and Savitz et
al. all reported an increased number of hospital encounters
in women with public insurance. 36–38 A study by Song et
al. on Medicaid enrolled mothers also found that 9.5% of
mental health service users in the Philadelphia metropolitan
area reported psychiatric hospitalizations during the postpartum period. 4 One explanation for this trend could be that
Medicaid-insured patients are more likely to visit the ED
instead of utilizing their primary care provider or OBGYN
provider —a trend that continues for PPMD. 39,40.

Clinical Implications
These findings highlight increased ED utilization for PPMD
based on age, income, and insurance type. These disparities
are relevant to clinical work, highlighting challenges that
women who are most vulnerable (e.g., young and in lowest
income quartile) experience during the postpartum period.
Additionally, women from the lowest income quartile make
up a disproportionate number of PPMD admissions, emphasizing the need for a new care paradigm that addresses the
mental health needs of women in the postpartum period—
particularly for young women in the lowest income quartile. In early 2018, the American College of Obstetricians
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and Gynecologists (ACOG) revised its committee opinion
on postpartum care to recommend ongoing care with earlier assessment, as opposed to a single encounter 4–6 weeks
after delivery. 41 Our study complements these practice recommendation improvements by offering the first national
exploration of PPMD utilization of ED services. Furthermore, our findings suggest that younger women and women
with low income may need additional and earlier screening
for mood disorders. More accessible mental health services,
perhaps longitudinally spanning the prenatal and postpartum period, for this group could reduce ED utilization for
PPMD.

Research Implications
Future research should endeavor to further understand
the context and drivers of PPMD visits to the ED. Further
research to understand the specific risk factors associated
with young age, low income, and Medicaid insurance should
be investigated and interventions developed specific to
these populations. Specifically, studies should seek to identify explanations for the increased ED utilization for PPMD
by younger women, low-income women, and women with
Medicaid insurance.

Strengths and Limitations
While this study has many novel findings, there are several
limitations to note, most of which relate to the NEDS database. The NEDS database is unable to delineate between
first and repeat admissions. In addition, NEDS assesses only
ED utilization and does not allow assessment of outpatient
visits. Large administrative datasets are subject to sampling
and recording error, as well as incomplete data, so the primary diagnosis of PPMD is dependent on care provider
documentation. Further, it is not possible to differentiate
among the various types of PPMD since the ICD-9-CM and
ICD-10-CM systems group them together. As mentioned
before, the NEDS database does not include race or ethnicity, limiting our ability to further characterize populations
most at risk. Lastly, given the nature of ICD-9/10 coding,
the timeframe after pregnancy is unknown.
Even with these limitations, this study has a number of
significant strengths. First, the sample size of this database
is incredibly large. It remains unique in its longitudinal
analysis of ED utilization. In addition, this study is the first
nationally representative exploration of PPMD in the ED.
It provides a broad description of ED utilization trends for
PPMD in estimated visits and utilizes CDC data to determine
visits per 100,000 U.S. live births. It assesses percentage

13

of ED visits for PPMD that resulted in admission to the
same hospital and contrasts these rates with age-matched
women. This study also includes associated per-visit and
average charges and compares dollar amounts with other
ED diagnoses, allowing us to identify the economic implications of these visits. Finally, this work explores a variety
of demographic characteristics of women who used the ED
for PPMD, offering future guidance to clinicians, hospital
administrations, insurance providers, and policymakers
with respect to the provision of targeted, more accessible,
and less costly medical care.

Conclusion
Utilizing the NEDS and CDC data, this study describes
the demographics, hospital characteristics, and associated
charges of ED visits made by women in the United States
with a primary diagnosis of PPMD between 2006 and 2016.
In this important study, we found that women seen in the
ED for PPMD have a higher-than-average chance of admission and that half of these visits were by women who identified Medicaid as their primary payer. We also found that the
highest rate (per 100,000 live births) of PPMD visits to the
ED were by women ages 15–19, while the highest absolute
number of visits for PPMD was in women who were ages
20–24 The postpartum period is a critical time that requires
essential healthcare service provision to enhance maternal
and child health, as well as the overall health of communities. Mental health support is imperative in ensuring a
healthy transition through the postpartum course for both
mother and infant. In line with ACOG’s recommendations
presented earlier, our findings highlight an unmet need and
opportunity for earlier, comprehensive screening and care
for PPMD outside of the ED. The characterization of ED utilization and admission rates in the U.S. presented provides a
more nuanced understanding of PPMD to optimize services
and reduce maternal and child morbidity. By identifying the
women at highest risk for ED utilization and admission, we
also identify opportunities for targeted intervention.
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